. We then examined able in a short-lived daf-16 mutant. SCL-1 is a putative the level of scl-1 mRNA in various mutants by RT-PCR secretory protein with an SCP domain and is homologous to the mammalian cysteine-rich secretory proanalysis. At 20ЊC (a permissive temperature), scl-1 tein (CRISP) family. scl-1 is required for the extension mRNA was highly expressed in daf-2(e1370) and ageof the life span of daf-2 and age-1 mutants, and down-1(hx546) mutants, but it was very low in N2 (wild-type) regulation of scl-1 reduces both life span and stress and was undetectable in a daf-16(mgDf50) mutant (Figresistance of this animal. SCL-1, whose expression is ure 2A). At exposure to 27ЊC (a nonpermissive temperadependent on DAF-16, is the first example of a putative ture) for 12 hr, the level of scl-1 mRNA was elevated in secretory protein that positively regulates longevity N2, daf-2(e1370), and age-1(hx546) (Figure 2A ). In dafand stress resistance.
contrast, the level of scl-1 mRNA was increased in the 3A). The RNAi for scl-1 had no apparent effect on development in either the N2 or daf-2(e1370) mutant (data late adult stages in the daf-2(e1370) mutant ( Figure 2B) .
We considered the possibility that scl-1 is required not shown), but it had a significant effect on their life span. Under our conditions, the life span of non-RNAifor the long-lived phenotype of the daf-2 mutant. To test this possibility, we carried out an RNA interference treated daf-2(e1370) was about 2-fold of that of nonRNAi-treated N2. The life span of scl-1 RNAi-treated (RNAi) method for scl-1 in N2 and daf-2(e1370) (Figure daf-2(e1370), namely daf-2; scl-1(RNAi), was reduced by about 80% compared with the non-RNAi-treated daf-2(e1370) and became similar to that of non-RNAi-treated N2 ( Figure 3B ). Therefore, scl-1 is required for the long life span of daf-2(e1370). In N2, the scl-1 RNAi treatment slightly but reproducibly reduced the life span (not statistically significant) ( Figure 3B ). Interestingly, the life span of the scl-1 RNAi-treated N2 was nearly identical to that of daf-16(mgDf50), in which scl-1 is not expressed at all ( scl-1(RNAi) and N2, but not in daf-2(e1370) ( Figure 3D ). resistance of N2 to these stresses. At a high temperature, i.e., at 35ЊC, the mean surviving time of N2 was Additionally, in 12-day-old daf-2; scl-1(RNAi), N2-like tissue deterioration occurred in the intestine ( Figure 3E ).
14.6 Ϯ 0.5 hr, while that of N2; scl-1(RNAi) was decreased to 9.8 Ϯ 0.1 hr ( Figure 4B ). After exposure to These data indicate that daf-2; scl-1(RNAi) animals age faster than daf-2 animals.
UV light (0.2 J), the mean surviving time of non-RNAitreated N2 was 3.5 Ϯ 0.1 days, while it was decreased Longevity is often correlated with stress resistance in C. elegans [18]. We tested whether scl-1 has any functo 2.7 Ϯ 0.1 days in N2; scl-1(RNAi). These results indicate that expression of scl-1 positively regulates stress tion in stress resistance of wild-type animals. RT-PCR analysis showed that scl-1 mRNA is upregulated markresistance in C. elegans. RNAi treatment for scl-1 did not apparently influence C. elegans development, although edly after exposure to three stressers, heat, UV light, and starvation, in N2 ( Figure 4A) . RNAi for scl-1 decreased scl-1 mRNA is expressed at embryonic stages in both the human TPX-1, GliPR, CRISP-3, protease inhibitors
